Introduction {#S5}
============

Childhood obesity is an ever increasing national concern, and rates of obesity in children have more than tripled in the past 30 years. Pediatric overweight prevalence is at 32%,^[@R1]^ and it remains an important public health problem with significant co-morbidities and predictors of adult chronic disease.^[@R2]^ There are likely many reasons why the obesity rate has increased, including changes in availability, cost, and preferences for food and less time spent in physical activity. However, media use likely plays a role as well.

It has been clearly demonstrated that children who watch more television have an increased risk of being overweight,^[@R3]^ a relationship that may extend to other forms of screen time such as movies, computers, and handheld electronic devices. Most studies have attributed the relationship between screen time and obesity to the sedentary nature of watching television or movies. However, studies have also shown increased caloric intake and consumption of food with poor nutritional value associated with television,^[@R4]--[@R6]^ suggesting that the mechanism linking media exposure and obesity may go beyond the physical aspects of screen time. Furthermore, the socioeconomic status (SES)-body mass index (BMI) relationship may be moderated by exposure to media,^[@R7]^ whose audience tends to be disproportionately lower-SES, African American, and Hispanic. One possible mechanism may be product placement. One study found that product placement in over 200 movies from 1995--2005 was disproportionate for obesogenic items.^[@R8]^ Another found that 98% of food products advertised to children on television are high in calories, sodium, or fat. ^[@R9]^ There is less literature on content than advertising, although a few studies have found high rates of unhealthy foods in children's television programming.^[@R10]--[@R12]^

The fact that DVDs are available for inexpensive purchase or rental, and movies can be streamed onto multiple different devices, contributes to children's easy access to many movies and ability to view them repeatedly. On an average day in the United States, 42% of 3--4 year olds watched videos or DVDs for 87 minutes.^[@R13]^ Exposure to movies and other screen media is greater among minorities, particularly black children. Whereas on average, white children ages 8--18 years watch movies in the theater and DVDs at home for 62 minutes a day, black children average 108 minutes, and Hispanic children 73 minutes.^[@R14],\ [@R15]^

The content of movies affects children's health beliefs and behaviors. Movie and other media exposure among young people has been associated with a range of negative outcomes, including alcohol use,^[@R16]^ violence,^[@R17]^ and sexual behavior.^[@R18]^ Watching movies featuring tobacco use is associated with teenage smoking.^[@R19]^ Adolescents who had the highest exposure to smoking in movies were nearly three times as likely to initiate smoking as those with the lowest exposure, and exposure to movie smoking is the primary independent risk factor for initiating smoking.^[@R20]^ Given the successes of having some movie studios implement guidelines to limit smoking depiction in movies,^[@R21]^ such research is even more important.

In a study on injury-prevention practices in children's movies, the authors recommended that, when counseling families, pediatricians consider the potential impact of behaviors depicted in films.^[@R22]^ In an editorial in *Pediatrics,* Strasburger called pediatricians "clueless" on media effects and called for examining the effects of media exposure on risk behaviors among children and adolescents.^[@R23]^ In this study we follow these calls, examining messages in children\'s movies about obesity, overweight, and stigma. The primary objective of this study was to assess the presence of key obesity-related messages, behaviors, and attitudes in recent, top grossing G- and PG-rated movies.

Methods and procedures {#S6}
======================

Sample {#S7}
------

We performed a mixed-methods study for 20 movies: the four top-grossing G or PG movies released each year from 2006 to 2010 inclusive. We chose the five most recent years for which data were available at the time of the study in order to remain current since cultural attitudes could change quickly, and we chose four movies per year in order to balance breadth of content with cost of coding. Top-grossing movies were determined using Box Office Mojo®, (<http://www.boxofficemojo.com>) a website that tracks US box-office revenue and has been used in other studies on portrayals of health behaviors,^[@R24]^ as well as marketing science.^[@R25]^ Because of varying time spans between theater release and home video release and because box-office success has been shown to relate to all downstream contracts (such as DVDs, network, satellite, and internet sales),^[@R26]^ we used box-office revenue to determine which movies we would include. The movies were: 2006: *Night at the Museum, Cars, Happy Feet, Ice Age: The Meltdown*; 2007: *Shrek the Third, National Treasure, Alvin and the Chipmunks, Ratatouille*; 2008: *WALL-E, Kung Fu Panda, Madagascar: Escape 2 Africa, Horton Hears a Who!*; 2009: *Harry Potter and the Half-Blood Prince, Up, Alvin and the Chipmunks: The Squeakuel, Monsters vs. Aliens*; 2010: *Toy Story 3, Alice in Wonderland, Despicable Me, Shrek Forever After*.

Variables Coded {#S8}
---------------

We developed a list of healthy behaviors based on the AAP's "Prevention and Treatment of Childhood Overweight and Obesity: What Families Can Do."^[@R27]^ These suggest eating fruits and vegetables; getting physical activity; limiting screen-time, fast foods, and sugar sweetened drinks; and eating together as a family. To develop a coding scheme applying those recommendations, all authors viewed one children's movie from outside the study time period to devise a methodology and coding sheet and then confirmed the viability of the coding using two additional movies outside the time period. This resulted in a coding scheme with 35 observable behaviors related to food and physical activity, including both behaviors based on the AAP recommendations and additional items, such as stigma related to weight ([Figure 1](#F1){ref-type="fig"}).

Unit of Analysis {#S9}
----------------

Each film was broken into 10-minute coding segments, and each segment was evaluated for each of the behaviors similar to other previously used health behavior coding schemes.^[@R22]^ We chose to use a defined time for segments, rather than "scenes," because we determined during development of the coding sheet that scene was often difficult to ascertain reliably, and we confirmed this with a film-studies scholar at our university (personal communication). The electronic tracking of 10-minute segments provided a more reliable method of ensuring all coders were examining the same discrete portions of the movie.

Coding Tool {#S10}
-----------

We created an online coding tool to systematize the coding process ([Figure 1](#F1){ref-type="fig"}). The tool, written in Perl and Java and hosted on a secure server, allowed each coder to view a movie with a coding device---a laptop computer or internet tablet---and, in real time, document the presence or absence of each of the observable behaviors as the coding tool tracked 10-minute coding segments. The tool also prompted coders to evaluate each segment overall in terms of whether it was generally "healthy," "unhealthy," or "neutral," in accordance with AAP guidelines, and provided space to record quotes or other open-ended comments for later qualitative analysis. Coders electronically checked the boxes for any of the behaviors that appeared during the 10-minute period and recorded any relevant qualitative information. Data were automatically stored in a secured PostgreSQL database server and exported as necessary to Stata for analysis.

Analysis {#S11}
--------

We focused on nine behaviors from the coded items that are supported by the literature and that our study team (including experts in health policy, pediatrics, childhood obesity, and sociology) believed form key elements of obesogenic lifestyles: unhealthy snacks, physical activity (we did not include involuntary activity, such as a character running to escape an enemy), screen time (television, computer, and video games), fast food, exaggerated portion size (assessed as an emphasis on the size of the food's portion) , and sugar-sweetened beverages. Additionally, we examined stigma toward both underweight and overweight. Although stigma is a subjective measure, we coded based on interactions between characters (such as a stigmatizing statement) and presentation in the film (such as placing obese characters in stereotypical roles). This is consistent with commonly-accepted definitions of stigma.^[@R28]^

Two raters coded each movie using the same electronically-timed 10-minute segments. Stata 12.0 (College Station, TX) was used to calculate Cohen's kappa test of agreement between coders. The twenty movies contained a total of 193 10-minute segments. Agreement for each construct by segment ranged from 75% to 99%, except for exaggerated size, which had agreement of only 54%. Cohen's kappa for all constructs at the movie level was 0.7 for 85% agreement (p\<0.0001). We considered a segment to demonstrate a particular construct if either rater noted it.

Results {#S12}
=======

Unhealthy eating behaviors were prevalent in the movies in our sample ([Table 1](#T1){ref-type="table"}). Most movies portrayed sugar-sweetened beverages (55%), exaggerated portion sizes (60%), and unhealthy snacks (75%). Fast food (15%) and branded foods (25%) were less prevalent. When examining only those segments that contained eating-related behaviors (n=102), 51% portrayed unhealthy snacks, 26% exaggerated size, and 19% sugar-sweetened beverages ([Table 2](#T2){ref-type="table"}).

Physical activity was common throughout the movies, portrayed in 95% of movies and 51% of segments ([Table 1](#T1){ref-type="table"}). Sedentary activity was also commonly portrayed by characters in movies, including TV (40%), computer (35%), and video games (20%). Among segments that show any activity- or sedentary-related behaviors (n=112), 21% portrayed television watching, 14% showed computer use, and 10% showed video games ([Table 2](#T2){ref-type="table"}).

Stigma about body size was also extremely prevalent: 70% of the movies (n=14) included at least one instance of stigma against overweight people, while 20% (n=4) demonstrated stigma about underweight. Overall, one-quarter (24.9%) of the 10-minute segments included weight-related stigma, indicating common use of stigmatizing comments or images. When stigma was present (n=48), it was almost always related to overweight (94%) rather than underweight ([Table 2](#T2){ref-type="table"}).

When looking at the overall "gestalt" of whether each segment was "unhealthy" or "healthy", more segments were considered unhealthy (33.2%) than healthy (17.6%). However, every movie included at least one neutral scene, 95% included at least one unhealthy scene, and 90% included at least one healthy scene.

[Table 3](#T3){ref-type="table"} presents examples of qualitative observations regarding the stigmatizing comments and behaviors made by coders during the films. For example, in *Alvin and the Chipmunks: The Squeakquel*one coder wrote: "Ryan Edwards, a popular athlete at the high school the chipmunks attend, remarks to one of the chipmunks: 'It's the fatty ratty. That rat has *serious* junk in the trunk.' In the next scene, the same chipmunk is concerned about being too overweight."

Discussion {#S13}
==========

Obesogenic content was present in the majority of popular children's movies, and commonly recurred throughout the movies. Indeed, scenes where the overall content was unhealthy outnumbered scenes that primarily had healthy messages by a nearly 2:1 ratio. This prevalence of "obesogenic" behaviors in the content has the potential to influence children in harmful ways.

Our results are in line with the limited previous research on obesity-related messages in television. Although most television research has focused on advertising,^[@R29]^ some work has shown that unhealthy food messages are prevalent in children's television shows.^[@R10]--[@R12]^ Although children with greater exposure to television have more stigmatizing beliefs about obesity,^[@R30]^ there is limited research examining the amount of stigmatizing content of television shows.

Perhaps more surprising and concerning than the obesogenic content of the movies was the prevalence of stigmatizing content towards overweight/obese characters or the possibility of becoming overweight. Over 90% of all weight stigmatizing messages was obesity-focused, as opposed to stigmatizing for being too thin. Many schools and parents discourage bullying and teach that judging and teasing people who are different is wrong, yet movies often contain messages tacitly encouraging these behaviors toward overweight and obese people. Since children who are bullied and teased are more likely to have unhealthy weight control behaviors^[@R31]^ and caloric consumption actually *increases* among people exposed to weight stigma,^[@R32]^ encouraging stigma about weight may perpetuate a dangerous cycle in which stigmatized children cope with the stigma using unhealthy eating behaviors, thus increasing their risk of overweight and perpetuating the cycle. Previous work has shown that greater media exposure among children is associated with greater obesity-related stigmatizing attitudes.^[@R30]^ Other work has investigated a particular type of media content and stigma (such as cartoons^[@R33]^) or investigating stigma in mostly adult obesity-themed movies,^[@R34]^ yet our demonstration of the prevalence of stigmatizing messages *alongside* obesogenic messages among top-grossing children's movies is an important and new part of understanding this puzzle. Further research is necessary to determine if this mixed message may be driven, in part, through stigmatizing messages in popular culture.

These child- and family-targeted movies seem to present a complicated picture. They depict unhealthy choices (e.g., nutrient-poor, calorie-dense food, prevalent sedentary activity) as the norm, while simultaneously mocking the effects that such behaviors likely yield. Unlike films featuring smoking and violence, which tend to glamorize the behavior in question, the presentation of obesity is condemning while the presentation of unhealthy food and exercise choices is often positive. This creates a double-edged sword: few healthy eating behaviors are modeled, yet once someone actually becomes overweight, he or she becomes the subject of ridicule. This picture is even further complicated by the frequent portrayal of physical activity. While screen time is also high in movies, just over half of the segments do show a character engaged in some type of physical activity, for any voluntary reason (i.e. being chased does *not* count). This healthy demonstration of physical activity stands in conflict with the frequent depiction of both sedentary behaviors and unhealthy eating patterns. This discordant presentation may confuse the messages children actually receive about food, exercise, and weight, and further research is needed to determine how children interpret this complex presentation.

The obesity-related messages presented in movies almost certainly impact children's behaviors. We know that viewed content can influence behavior at other times; that is the essence of advertising and product placement in television programs and movies. Given what has been observed between movie content and related behavior with tobacco use,^[@R19]^ violence,^[@R17]^ and sexual activity,^[@R18]^ messaging within movies could influence healthy nutrition and activity in children. Because content may influence behavior of children well after the movie ends, it may also explain part of the relationship between screen time and obesity. Consistent with previous research demonstrating that cereal with popular TV and movie characters on the box was rated as tasting better than the same cereal without those images,^[@R35]^ children\'s movies might particularly influence their preferences and behaviors, both consciously and unconsciously.

One limitation of this research was that we coded only 20 movies. Since these were the 20 films representing the four top-grossing films each year for the last five years, they likely reflect what many children are watching today, but by no means encompass all movies children view, particularly once the films are out of theaters and viewed via DVD or streaming video. Future research could include a larger number of movies, potentially expanding the number of years covered and examining whether the themes discovered here change over time. Another significant limitation is the use of an unvalidated coding measure. However, we used an approach similar to other published work,^[@R22]^ and our coding showed good agreement and face validity. No existing validated measure allowed us to match content to AAP recommendations or other obesogenic criteria. Although studies of tobacco use in media have used counts and timed exposure, assessing obesogenic behaviors,^[@R36]^ which are more variable, is less amenable to such specific timing. A related limitation is that only two coders rated each movie. Having more coders would have helped with some subjective categories, such as exaggerated portion size, which can be difficult to determine. Future research in this area would likely benefit from having more coders or, at least, a third "tie-breaker" coder for the subjective measures or any time the original coders disagreed. With the exception of exaggerated size, though, the two coders' agreement exceeded 75% for each construct.

Another potential limitation is the inclusion of both animated and live-action movies. Many of the animated films feature animal protagonists, complicating the presentation of what constitutes "healthy" eating behaviors. Though the animals are typically thoroughly anthropomorphized, it is hard to know how much a hippopotamus, for example, really should eat. The animals also complicate our understanding of stigmatizing comments, since it is usually animals who are naturally larger (pandas, hippos, mammoths, etc.) who are mocked for their size. Young movie viewers may make a distinction between human and animal characters when learning from these films, although animals\' body shape and size are often used to signal human characteristics such as sloth or obesity in children\'s books.^[@R37]^ The relatively small number of movies coded of each type precludes our analyzing whether live action movies differed from animated in terms of their obesogenic content. Future research should also examine how context affects young viewers' understanding of healthy eating and activity patterns. In certain circumstances, eating large quantities may be warranted, such as after vigorous exercise or if the character had been food deprived or...if the character is an elephant! Our current study did not assess these contextual issues, which would be interesting for future research.

This research also did not assess how these messages are *received* by children, so we cannot speak to the effect of such obesogenic content on children's eating or activity patterns or thoughts about or reactions to stigma. Future research should investigate children's interpretations and the relationship between children's eating and activity and their watching of movies with high obesogenic and stigmatizing content.

The Disney Corporation has recently promised to ban junk food ads from their television network. If further research suggests that the effect of children's movies' obesogenic content is a negative one on children's eating or activity behaviors, policy responses such as corporate responsibility (as has occurred to some extent for smoking in movies^[@R38]^), content regulation, or media literacy interventions may be warranted. The prevalence of stigma in these movies underscores the importance of adopting the Rudd Center's Guidelines for the Portrayal of Obese Persons in the Media,^[@R39]^ which encourage "respecting diversity and avoiding stereotypes," using appropriate "language and terminology," having "balanced and accurate coverage of obesity," and using "appropriate pictures and images of obese persons."

In this first ever study of the obesity-related eating and activity patterns portrayed in major motion pictures intended for a family audience, unhealthy segments outnumbered healthy ones nearly 2:1 when compared to recommended AAP recommendations for families. Also, 75% of the films contained stigmatizing content about weight status. Rates of exposure to stigmatizing as well as obesogenic content in these G- and PG- rated films even exceeded the prevalence of smoking in movies, and furthermore, on-screen smoking averages only 1--2 minutes per film, likely far less than the behaviors reviewed here.^[@R21]^ While, unlike smoking, we do not know the effect of such obesogenic or stigma-related content on children or their families, these striking results in the face of an obesity epidemic call for further research into how children interpret these movies and whether there are unhealthy ramifications. Additional research should also evaluate whether any effects differ by race/ethnicity. Differences could occur due to the race/ethnicity of characters displaying obesogenic or stigmatizing behavior, as in research on smoking in movies,^[@R40]^ and/or because exposure to movies is greater among minorities, particularly black children.^[@R14],\ [@R15]^ Future directions of this work would need to confirm these findings with a larger group of movies and to determine if there are health consequences to these portrayals. If there are consequences to such eating, sedentary, and stigmatizing behaviors in movies, it is possible that media literacy could help children recognize the mixed messages movies send and be aware of modeling their own behaviors after their favorite characters.
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###### 

Number and percent of segments (n=193) and movies (n=20) depicting the listed behavior.

                                             Segments   \% Segments   Movies   \% Movies
  ------------------------------------------ ---------- ------------- -------- -----------
  Eating                                                                       
  Sugar-sweetened Beverages                  19         9.8           11       55
  Fast Food                                  4          2.1           3        15
  Branded Food                               13         6.7           5        25
  Exaggerated Size                           26         13.5          12       60
  Unhealthy Snacks                           52         26.9          15       75
  Physical Activity                                                            
  TV                                         24         12.4          8        40
  Computer                                   16         8.3           7        35
  Video Game                                 11         5.7           4        20
  Physical Activity (Any voluntary reason)   98         50.8          19       95
  Stigma                                                                       
  Stigma Overweight                          45         23.3          14       70
  Stigma Underweight                         5          2.6           4        20
  Stigma Combined                            48         24.9          16       80

###### 

Percent of segments (n=193) depicting the listed behavior, within each behavior category.

                                             Segments   \% Segments
  ------------------------------------------ ---------- -------------
  Any Eating Behavior                                   
  Sugar-sweetened Beverages                  19         18.6
  Fast Food                                  4          3.9
  Branded Food                               13         12.8
  Exaggerated Size                           26         25.5
  Unhealthy Snacks                           52         51.0
  Any Activity-Related Behavior                         
  TV                                         24         21.4
  Computer                                   16         14.3
  Video Game                                 11         9.8
  Physical Activity (Any voluntary reason)   98         87.5
  Stigma                                     n=48       24.9
  Stigma Overweight                          45         93.8
  Stigma Underweight                         5          10.4

###### 

Examples of free-text comments by coders.

  Movie                                    Comment while coding
  ---------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  WALL-E                                   Humans are so obese they are incapable of walking and spend all day lounging on hover chairs and drinking giant beverages.
  Kung Fu Panda                            Master Shifu, a Kung Fu master talking to Po, a large panda, about how to be successful in martial arts: "One must first master the highest level of Kung Fu and that is clearly impossible if that one is someone like you... That fat butt! Flabby arms! And this ridiculous belly!"
  Shrek the Third                          When Puss in Boots and Donkey magically trade places and Puss in Boots ends up in Donkey\'s body, he immediately dislikes what he sees and exclaims, "You should think about going on a diet!"
  Harry Potter and the Half Blood Prince   At a group dinner celebrating the students\' successes, the least impressive guest is the one who most quickly shovels ice cream into his mouth.
  Ratatouille                              Alfred Linguine, who works in a fancy French restaurant, addresses a food critic, Anton Ego: "You\'re too thin for someone who likes food." Anton Ego: "I don\'t like food, I *love* it. If I don\'t love it, I don\'t swallow."
  Horton Hears a Who                       Horton, an elephant, prepares to cross a rickety bridge and tells himself to "Think light!"
  Alvin and the Chipmunks: The Squeakuel   Ryan Edwards, a popular athlete at the high school the chipmunks attend, remarks to one of the chipmunks: "It\'s the fatty ratty. That rat has *serious* junk in the trunk." In the next scene, the same chipmunk is concerned about being too overweight.
  Happy Feet                               Mumble, a penguin trying hard to impress a new group of fellow penguin friends, shouts "See you fatty!" at a leopard seal. The friends laugh with great amusement.
  Ice Age 2                                Ellie, a woolly mammoth raised with possums, explains her childhood, "You know, deep down, I knew I was different. I was a little bigger than the other possum kids. Okay, a lot bigger. Oh! Now I understand why the possum boys didn\'t find me appealing."
  Alice in Wonderland                      The Queen of Hearts, looking for Tweedle-Dee and Tweedle-Dum, "Where are my fat boys?... I love my fat boys."

What is already known about this subject {#S15}
========================================

Movie watching influences youth health behaviors like smoking and alcohol consumption.

Despite the high rate of childhood obesity, no studies have examined dietary or activity practices or stigma about obesity in children's movies.

What this study adds {#S16}
====================

Recent top-grossing G and PG movies feature obesogenic dietary and activity practices.

Significant obesity-related stigma exists in children's movies.

Children's movies, then, offer a discordant presentation about food, exercise, and weigh status, glamorizing eating and activity behaviors yet condemning obesity itself.
